Abstract: This paper investigates the problem of relay selection and optimal power allocation in micro-power wireless network under the total power constrain. We first propose the relay selection strategy by using the greedy algorithm in which the power is allocated equally. Then we transform the problem into a convex optimization one by using the high SNR approximation and its equivalent form under the optimal condition. A closed-form result can be obtained with the Lagrange method. Using the Lagrange's approach, we obtain a closed-form result of the relay selection and power allocation. The simulations results demonstrate the advantage of the proposed strategy.
Introduction
Smart grid will become the next generation electrical power grid integrating modern information, communication and electronic technologies. And the micro-power wireless network plays an important role in smart grid due to its low-cost, easy-deployment characteristics. However, since the energy resource of a micro-power wireless network is limited, the maximum of energy efficiency must be achieved by using advanced techniques. Cooperative communication technique based on cooperative diversity has been adopted to improve smart grid's performance by taking advantage of the broadcast nature of wireless channels.
Various issues (e.g. scheduling [1] , power allocation [2] , and routing [3] ) have been addressed of cooperative transmission in the literature. In [4] , subcarrier and power allocation schemes were proposed and analyzed for different scenarios for a two-hop amplify-and-forward OFDM relay network. And a fully distributed algorithm where the joint routing, relay selection, and power allocation problem has been proposed in [5] to minimize power consumption. However, none of them considers the wireless environment for smart grid which has different transmission requirements.
In this paper, two-hop cooperative transmission is considered. Specifically, the relay station of a community adopts the amplify-and-forward (AF) relaying scheme. Then the relay selection method and power allocation strategy are introduced to acquire the maximum power efficiency. And the simulation shows that the scheme proposed in this paper can lead to performance gain. The rest of this paper is organized as follows. Our system model is described in Section II. Then we design a relay selection and power allocation strategy in Section III. After evaluating our proposed schemes in Section IV, we conclude our paper in Section V.
System Model
As shown in fig. 1 , we consider a micro-power wireless communication system where the source is communicating with N destinations through a relay for each. The number of relays in the system is M (m>=N). The signals transmitted from the source to a certain destination can be overheard by relays in this system. And one of the relay nodes will repeat the transmission, which makes it possible for the destination to receive multiple independent copies of the transmitted information from the source and the relay. According to [6] [7] , the maximum SNR at the destination can be expressed as
Where s P and r P are transmit powers of the source and the relay; , represent the channels fading. 0 N is the average power of Gaussian noise. To maximize the total system throughput under the total power constrain, the optimization problem can be formulated as
Subject to: 
where , s j P , , r j P represent the average power using to transmit signal for destination j on source and relay.
, r j ρ is the relay-destination pair parameter.
Relay Selection and Power Allocation
The problem above cannot be solved efficiently if we joint power allocation and relay selection together. Hence we separately discuss relay selection algorithm and power allocation scheme.
Start The main aim of throughput-oriented relay selection algorithm is to maximize the total date rate without considering power allocation. It is sometime referred to as greedy algorithm. The summary of the greedy relay selection algorithm is as follows: b. power allocation for a single destination According to [8, 9] , we obtain 1  2  2  2  2  ,  ,  , 1  2  2  2  2  ,  ,  , 
And it can be proved that , r j R can be optimized when j m satisfies
the optimization problem can be transformed into ( )
after the relay-destination pairs have been determined. The optimum results of j P can be acquired with the help of Lagrange's interpolation.
( )
where λ can be obtained by In this section, we confirm our simulation results through comparison with other strategies. We assumed that all relay nodes all relay nodes are located units away from the source. And all destination nodes are located d units away from the relay nodes. The numbers of relays and destination nods are 5 M N = = . We choose TGn. A model to simulate the channel fading.
In figure 2 we compared total system capacity of proposed algorithm with non-cooperative with power allocation scheme and cooperative without power allocation scheme. And it is observed that the proposed cooperative and power allocation strategy provides better performance than others.
In figure 3 , we plot the transmission rates of different destination nodes when P/N0=15dB. And it is observed that the rate of certain destination may be decreased for cooperative with power allocation scheme as the power allocation between nodes can cause fairness problems. 
Conclusion
We have analyzed the performance of power allocation scheme in two hop AF relay micro-power networks in home environments. We first adopted greedy algorithm to determine the relay-destination pairs. Then we obtained the optimum power allocation scheme with the help of Lagrange's interpolation. Our results indicate that the relay selection and power allocation strategy between different users can get a performance gain in terms of system capacity and energy efficiency.
